Impact of Different Selectivity between Soluble and Membrane-bound Forms of Carcinoembryonic Antigen (CEA) on the Target-mediated Disposition of Anti-CEA Monoclonal Antibodies.
Carcinoembryonic antigen (CEA) is a tumor-specific antigen overexpressed in multiple cancers. CEA is expressed as a membrane protein, a part of which is cleaved from the cell membrane and secreted into blood. The soluble form of CEA (sCEA) has been shown to accelerate the clearance of anti-CEA antibody, which limits the antibody distribution in the tumor. To overcome this issue, we developed an anti-CEA monoclonal antibody, 15-1-32, which shows a strong affinity for membrane-bound CEA (mCEA) and relatively weak affinity for sCEA. In this study, we compared the effect of sCEA on the pharmacokinetics of 15-1-32 in mice with that of another anti-CEA monoclonal antibody, labetuzumab, showing less selectivity to mCEA than 15-1-32. As expected, the effect of sCEA on the serum concentration of 15-1-32 was much smaller than that of labetuzumab. The decrease in the area under the curve (AUC) of serum concentration was 22.5% for 15-1-32 when it was coadministered with sCEA, while that of labetuzumab was 79.9%. We also compared the pharmacokinetics of these two antibodies in CEA-positive tumor-bearing mice. The AUCs of 15-1-32 and labetuzumab were decreased in tumor-bearing mice compared with non-tumor-bearing mice to a similar extent (approximately 40% decrease). These results suggested that mCEA also contributes to the clearance of anti-CEA antibodies in CEA-positive tumor-bearing mice. Although the increased selectivity to mCEA minimized the effect of sCEA on the pharmacokinetics of 15-1-32, it may be insufficient to improve the pharmacokinetics in CEA-positive cancer patients. SIGNIFICANCE STATEMENT: Because previous studies reported the rapid clearance of anti-CEA antibodies mediated by soluble CEA, we obtained a monoclonal antibody, 15-1-32, selective to membrane-bound CEA and evaluated the effects of CEA on its pharmacokinetics. Although the effect of soluble CEA on the serum concentration of 15-1-32 was very small, the clearance of 15-1-32 in CEA-positive tumor-bearing mice was still rapid, suggesting membrane-bound CEA also contributes to the clearance of anti-CEA antibodies. These results indicated that increasing selectivity to membrane-bound CEA is not enough to improve the pharmacokinetics of anti-CEA antibody.